ANY method which will assist in the diagnosis of tuberculosis with certainty wculd prove of extreme value to the human race, for there are many cases that cannot be diagnosed by the recognised clinical inethods. The reaction following the injection of the old tuberculin of Koch may be applied in those cases in which the temperature does not oscillate through muore than two degrees Fahrenheit, but in order to carry it out the patient must be confined to bed for several days, and the tem-perature recorded four-hourly. In addition to this, it is asserted that quiescent tuberculosis is occasionally awakened by the injection.
found that the size of the papule depended upon the dose of virus, and concluded that therefore it was produced directly by the virus and a property in the vaccinated which he termed " allergie." He believed that he had proved that the papule was not due to the multiplication of any micro-organisms, by the fact that the papules developed all about the same tiime, but varied in size. For instance: concentrated calf lymph resulted in a papule of 75 mm. after twenty-four hours, whilst if the lymph had been diluted to one in four the papule was 5 mm.; if one in sixteen, 3 5 mm.; if one in sixty-four, 2 5 mm.; if one in two hundred and ten, 15 mm.; and if one in a thousand, 1 mm.
In the following May, at a meeting of the Berliner Medizinische Gesellschaft, v. Pirquet [2] read a paper giving the results of a diagnostic method which he had devised for tuberculosis. The skin was scarified, and a 25 per cent. dilution of tuberculin was applied. In those cases suffering from tuberculosis a papule appeared within the next twenty-four hours. He came to the conclusion that the diagnostic value of this inoculation in young children was great, but that in later years all individuals reacted, and therefore it was valueless. Eighty-eight tuberculous cases gave a positive result, whilst fifteen cases of non-tuberculous disease failed -to react. In no case was there any rise of temperature or any untoward signs. Somewhat later, Moro and Doganoff [3] reported four cases of cutaneous tuberculosis inoculated by v. Pirquet's method, and in all the papule developed within twenty hours, but in three a phlyetenular conjunctivitis appeared about ten days later, occasionally lasting for a considerable period, whilst sometimes an exanthem made itself evident along with conjunctivitis.
Oppenheim [4] recorded similar observations, and came to the conclusion that patients suffering from cutaneous tuberculosis were remarkably sensitive to super-intoxication. Abrami and Burnet [5] tried the cutaneous tuberculin reaction upon adults, and found that of twenty-one cases, nona of which, so fWr as they knew, were suffering from tuberculosis, twelve reacted, whilst nine did not, and of these twelve, four very markedly. They therefore concluded that it is of no value upon the adult. On June 17, 1907, Calmette [6] published a paper in Comptes rendus de l'Acade'mie de Science, suggesting the transference of the v. Pirquet reaction from the skin to the conjunctiva, but in order to carry this out it was necessary to eliminate the effect of glycerin, with which ordinary tuberculin is usually prepared, and he used a 1 per cent. solution in sterile distilled water of a dried precipitate prepared by the addition of 95 per cent. alcohol to tuberculin. One drop of this was placed in the eye, and in tuberculous subjects redness and cedema appeared after five hours.
Breton and Petit had tried it upon a series of children, and found that sixteen tuberculous children reacted, whilst nine non-tuberculous children did not present any symptoms.
Calmette claimed that it was more rapid than the cutaneous method, and in the following month [7] refuted the statement by Vallee that the ophthalmic method caused too great an amount of pain to be of use to clinicians. At the same time he added that two new-born infants, whose mothers were tuberculous, failed to give the reaction.
In July, Calmette [8] , Breton, Painblan, and Petit gave a summary of observations upon more than three hundred cases, but did not give details, and their conclusion, which is all that interests us, was that the ophthalmic reaction permits the diagnosis of tuberculosis with considerable certainty, even when clinical and bacteriological examinations throw but little light upon the case. They did not, however, apparently insist upon some facts which were brought out in a paper published by v: Pirquet [91 in September, based upon observations upon a hundred cases of children in which post-mortems had been obtained. Von Pirquet found that the cutaneous reaction, when obtained, was proof positive of the presence of tuberculosis, and that a negative result in the majority of cases meant an absence of tuberculosis, provided that it was carried out some time before death, for the test usually failed during the ten days previous to dissolution.
Letulle [10] tried the ophthalmic reaction on sixty-six subjects who were considered to be suffering definitely from pulmonary tuberculosis, and of these sixty-three gave a positive reaction, and three a negative reaction. He divided the reaction into three classes: (1) In which there was simple hypernemia. (2) In which there was marked hyperaemia without any mucofibrinous exudation.
(3) Energetic reaction in which there was abundant exudation. Letulle concluded that it was not possible to tell to what extent there were pulmonary lesions by the intensity of the reaction.
Ferrand and Lemaine [11] compared the reliability of the cutaneous and ophthalmic reaction, and found that they did not agree. They tried the cutaneous reaction upon 100 cases; 46 were negative, and 54 positive. Of the 46 negative cases they subjected 17 to the ophthalmic reaction and obtained a positive result in 4, whilst of 54 positive cases they tried the ophthalmic reaction on 32, and only obtained it in 16.
Olmer and Terras [12] made a similar series of experiments, and they too found that the cutaneous and ophthalmic reaction did not agree.
It is easy to understand that the cutaneous reaction is more difficult to carry nut than the ophthalmic, for it is necessary to prevent inoculation of organisms which might lead to a reaction which could not be distinguished from that due to the tuberculin, but all that is necessary in the ophthalmic test is to be certain that there is no disease of the conjunctiva or the eyelids.
We have made observations upon some seventy-five cases, most of them believed to be suffering from some other disease than tuberculosis. The object of making the investigations was to see whether adults gave the ophthalmic reaction, for if a positive result was obtained, however slight the infection, and if Virchow's statement that we all suffer from a little tuberculosis were true, the reaction would be positive in all adults and therefore valueless.
In order to be able to study the reaction, its latent period, and the appearances that one had. to look for, we carried out the test on some number of patients known to be tuberculous. The first thing that struck us was, that the five hours limit did not seem to be sufficient, some number of cases failing to present any alteration of the conjunctiva until nine hours after the drop was placed in the eye. It is well known that the development of the pustule after inoculation with calf lymph takes a longer time to develop in the winter than in the summer, and it is within the limits of possibility that the ophthalmic reaction occurs more rapidly in July than in November. We found that it was wise to examine the eye eight hours, twelve hours, and again twenty-four hours after the inoculation. With the exception of three cases, the reaction was mild, and did not cause any discomfort to the patients. It may be of interest to note that these three patients seemed to be cases who had an abnormally great resistance to the tubercle bacillus. The first was a man whom he believed free-from tuberculosis; his complaint was gastritis, and he had become well under treatment. However, on making a detailed examination, we found there were scars on the neck, the history of which left but little doubt that they were of tuberculous origin. The second case was a man who was admitted for haemoptysis suffering from tuberculosis. His first haemoptysis occurred more than eleven years ago; when under our care he was well nourished, whilst his temperature remained within half -a degree of 980 F. The third case was that of a girl, aged 13, who was admitted for tuberculous peritonitis. She imnproved so markedly under treatment that we were inclined to revise our diagnosis.
It is always dangerous to draw conclusions from a few cases, but it is nevertheless possible that patients possessing abnormal resistance give a more iatense reaction than those in which resistance is low, whilst abnormally low resistance which must occur shortly before death may make the " allergie " approach nil, and under those conditions the test fails. Of the cases we tried, 21 proved positive, and we have little doubt that 20 out of these 21 were suffering from tuberculosis. The one in which we could not find evidence of infection had recently suffered from pyuria, but the urine did not contain any tubercle bacilli, and detailed examination failed to show any evidence of tuberculosis in the rest of the body; but it is necessary to make a detailed post-mortem examination in order to exclude the possibility of tuberculosis. Two cases in which we suspected tuberculosis failed to give reaction, but in one of these the evidence of tuberculosis was not very overwhelming.
It has been asserted by some that patients suffering from enteric fever give a positive reaction. We tried it in eight, and failed to obtain a positive result in any.
We tabulate our results, and -conclude that the tuberculin ophthalmic reaction, from our small experience, has proved satisfactory in that the error seems to be small, and we can corroborate the observations of the various French investigators.
It cannot be expected to be infallible, but, if correct in 90 per cent. of cases, it will be of great assistance in diagnosing obscure infection. 
1
The single case of definite pulmonary tuberculosis in which a negative result was obtained was suffering mainly from a new growth pressing upon the spinal cord. The reaction was tried shortly before death, but in all probability the ophthalmic reaction will be found to be similar to the cutaneous reaction, in that a positive result will not occur during the last ten days.
